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Germanfum and silicon form a cemplete solid solutlon series. It is therefore
poasible to produce & Ge=5i alloy of any desired value of the forbldden band & between
that of pure Ge (0.69.e¥) and that of pure St (1.03 ev) [1]%

The AIII \ cmpomds supp lement the elemefits Ge and Si wlcn semi—conduc:ors of
slmuar properties in which the forbidden bands, generally speaking, lie below that of Ge
and -above that of 5t [2].  The object of the present research was to determine whether the
range of possible '3 values could be furcher extended by solid solution becween AT B
campounds.

Previous known Investigations have met with no success. K%ster and Thoma [5]
investigated the quasi-blinary phase dlagrams InSp-CaSb, InSb-AlSb and (GaSb-AlSb. In
all three cases degenerate eutectic dlagrams were obtained without any ascertalnable mutual
solubility of the compounds.

Shi and Perettl [4] invesilgatéd the system InSb~InAs. In this case also a degenerate
sutectic dlagram was obtained. There was no solubllity of InSb In InAs and at the most only
2% of InAs 1in InSb.

These results are to some extent surprising since for.example GaSb and AlSb possess
very similar lattice constants (6.08 & and 6,09 & respectively). In what follows we glve
our own results concerning solld solution in AI” Bv ccmpounds, for the systems InAs-InP and
(aAs~GaP. Solid solution occurred in these systems although the lattlice constants of the
boundary campounds did not show nearly such ‘good -agreement as the (8Sb-ALSb system used by
K8ster and.Thoma.

THE InAs=InP SYSTéM

Three samples wlth the approximate compositions InAs:InP 3:1, 1 1 and 1:3 were flirst
1nvest1gated** Debye- Scherrer diagrams showed lilnes of the ZnS type from wilch the lattice
constants of the solld solutlons were calculated asi—

InAs o = 6.04 %
1048y 4Py, 59 5,99 %
In(Asy cPq, o 5.93 &
In(Asy oo, 75 5,89 R
Inp 5.86 %
* For references, see end.
ok The composition of all samples 1s only accurate to a few per centes In particular

the samples might have contalned rather more P than indlicated. The results of
this work must therefaore De regarded as a preliminary communication.
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These flgures indicate a cf;ris't.ar'xc vartlation of the lattlce constants with composition as
15 usugl with solld solutions. The quasi-binary phase diagram InAs-InP indicates the possibilliuy
of solld solution in all concentratlonse Investigatlon 1s rade difficult by the relatively high
vapour pressure (especia'u& Jied ’bhbspﬁor rich alloys)y @ Further investigatlons were restricted to
alloys containing up to 20% InP. The variation of the forbldder band /¥ and”the electron modility
Hn with composition are of speecial interest (Figure 1). The mobility Ly was calculated from the
specific conductlvity oand the Hall coefriclent M Mp = 8/3m. Ro. The AF values were obtained
from the location of the opc;calabsorption edge [5] By way of comparison Figure 2 shows a
number of curves of R as a function of 1/, for nas and In{Asy g¢Po,gs)c I* will be seen
that for m(ASO.BEPO.ls) the intrisic conduction zone 1s displaced towards higher temperatures
compared with InAs.

_THE GaAs-GaP SYSTEM

GaAs-GaP also forms a complete s0l1d solution serles. cur -investigations were, at first
restricted to selutions contalning more thah S0% CaP. The solutlcns are transparent and thus
the varlatfon of AF with compositlon Ls clesrly visible. — For Ga(AsyPyy) with 0 <l <01 the
colour of the solution s orange and is scarcely atstinguishable from pure GaP (OF = 2,24 eV {el.
sor 0.1 <1 <0.8 the colour is reddish, for !/ ~ 0.4 req, for 1/ 0.5 dark red and for u>06
the solution 13 opaque. Flgure 1 shows A calculated from the location of the optical absorption
edge 1n relatlon to the concentration. ' -

SUMMARY
The quasi-blnary systems InAs—Iﬁ? and GaAs-GaP form complete solld solution serles. Thus

1t 1s possible to form AI” BV compounds of any value of OF vetween 0.33 and 1.25 eV and between
1.45 and 2.25 ¢V (shaded sections of the AP scale in Figure 1).-
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Fig.1: Forbidden bands of the solid solution
In(As P, ) and the solid solution G:M:,,P, )
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also the electron mobility i, of the solid
solution I"”’fl-y) in relation to the

Va.

composition y lues at room temperature).
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Fig.2: Hall constant R as a function of VT, pe
for In{‘so"s}’o.xs) [lamplel 1 and 2] and for
InAs [aamplea A and B .
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